The definition and usefulness of the concept of borderline intelligence remain contentious. It describes an IQ range that is higher than that for "mental retardation" (between one and two standard deviations below the mean; 71-85), but there is occasional overlap between the two categories. DSM-IV (American Psychiatric Association, 1994) retains the category of borderline intellectual functioning, which does not, however, exist in ICD-10 (World Health Organization, 1992~) .
Generally, individuals with borderline intelligence live independently in the community. However, there is growing clinical evidence that such individuals with recurrent mental health problems are harder to rehabilitate and have longer hospital admis~~~~l b overall preMlenceofborde~ine sions, inappropriately occupying acute psychiatric beds (Kotak et 01, 1995) . In this intelligence was 18%. Significant positive , , , we the Dre-randomisation al, 1997) . Prevalence rates for patients with borderline intelligence and psychotic illness in specialist units for mental retardation, including in-patient, out-patient and forensic facilities, range from 4% to 62% (Keams & O ' C o~o r , 1988; Day, 1994; Hurst et al, 1994; Bretherton & Gravestock, 1996) . Recent studies which examined the relationship between level of intelligence and patient characteristics in those with chronic mental illness showed decline in intellectual functioning (Adams et al, 1996; Bremner et al, 1996) . Ryan (1992) reported three cases with mild learning disability or borderline intelligence and Asperger's syndrome whose eccentricities, poor social functioning, repetitive behaviours and emotional lability were diagnosed as treatment-resistant mental illness. Given the variance in IQ within diirders and its association with severe forms of mental illness, it is likely that study of this population will elucidate some of the pervasive deficits seen in chronic mental illness.
METHOD
The UK700 randomised controlled trial of case management compared the efficacy of standard and intensive case management in patients with psychosis (UK700 Group, 1999) . The data presented here are part of the baseline assessment of 708 patients recruited in four inner-city centres, three in London and one in Manchester. The numbers of patients per centre were 153 (King's College, London), 196 (St George's Hospital, London), 201 (St Mary's Hospital, London) and 158 (Manchester). All the centres participating in the project serve very deprived areas.
Subjects who fulfilled the following criteria were included in the study: (e) patient not involved in a specific rehabilitation programme.
Rationale for the present study sample selection
The sample was drawn from the cohort of patients with severe mental illness who took part in the UK700 trial. The subjects were assigned borderline intelligence status on the basii of scores obtained on the National Adult Reading Test (NART; Nelson, 1982) , which was adminhered to all patients at entry to the study unless they refused or if English was not their first language. The NART is a test consisting of 50 short irregular words which subjects have to read and pronounce; it is based on the assumption that reading ability is well maintained despite widespread brain dysfunction. In other words, in order to be able to pronounce the words subjects have to rely on previous knowledge rather than current cognitive ability. The NART has been extensively used in studies to determine premorbid indligence in subjects w i t h severe affective and schizophrenic illness.
Instruments
Clinical assessments (a) The Comprehensive Psychopathological Rating Scale (CPRS; Asberg et al, 1978) . This contains 65 items, each rated from 0 to 3, of reported and observed psychopathology. In addition to the total CPRS score, the CPRS global score for overall psychopathology (value ranging from 0 to 3) and the Montgomery-Asberg Depression Rating Scale (MADRS) (Montgomery & Asberg, 1979) subscale measure of depression were analysed. The latter is derived from the CPRS. Severity is indicated for each area on a five-point scale (0 to 4). There are nine subscales, each rated from 0 to 7. The subscales were analysed in addition to the overall mean.
Disability and needs (g) The Disability Assessment Scale (DAS; Holmes et al, 1982) . This measures interpersonal, social, occupational and recreational activity over the previous month. For this study, it was adapted for use with subject andlor informant. The DAS consists of 11 items, each rated from 0 to 5. The DAS social score (calculated as the mean of nine of the items) and the DAS global score (a single value between 0 and 5 assigned by the rater to indicate overall disability) were analysed.
(h) The Camberwell Assessment of Need (CAN) scale, research version (Phelan et a1, 1995) . This assesses 22 areas of need in clinical and social functioning. The total numbers of 'met' and ' m e t ' needs were analysed in the study. The CAN was rated according to patient's views.
The Patient Satisfaction Scale (Tyrer & Remington, 1979) . This is a self-report questionnaire which rates nine aspects of satisfaction with services on a fourpoint scale. The total score was analysed.
Neuropsychiatric assessment
A brief battery of neuropsychological tests was performed at entry to the main study, including, apart from the NART, the Trail-Making Test (TMT; Reitan, 1958) . This is an indicator of organic brain damage (frontal lobe dysfunction). Additional information was collected on the history of previous investigations, including brain injury, epilepsy, electroencephalogram (EEG) and computed tomography scan.
Analyses
The main analyses compared those with borderline intelligence with those of normal or superior intelligence on demographic and clinical data. The t-test was used to compare the groups with respect to con- 
Sodo-demographic mdabk
The high NART error group showed a significantly greater tendency in comparison to the low NART error group to have the following characteristics: to be Black Caribbean (P=0.008); to be from a lower social class background (P<O.OOl); to have had special education (P<0.001); to have fewer qualifications (P<0.001); and longer illness duration (P=0.024). These results arc summarised in Table 1 .
Neumpsychirtrk profile
Cognitive delay was significantly greater in the high NART error group than in the low NART error group as indicated by the TMT results (P<O.OOl). The high NART error group was more likely to have brain injury of any cause (P<0.001) and to have had abnormal EEG findings (P=0.024).
Clinical chvlcteristks
The high NART symptoms identified by SANS (P=0.045) and i n d severity of drug sideeffects as showed in the AIMS (P=0.024).
The neuropsychiatric and clinical findings arc sumrnariscd in Table 2 .
No significant diffemms were found with respect to median age in the high and low NART error groups (36.5 v. 35, P=0.40), marital status or diagnosis. Thc majority of patients suffered with schizophrenia or schizaaffsctive disorder. There was a greater though non-significant tendency for the course of illness to be nfractory in the high NART error group (44% v. 34%, P=0.08). Other non-significant tendencies were shown for the high NART error group to be male (65% v. 56%, P=0.07), to have been in long-term uaemployment (86% v. 77% of non-housewives, P=0.06) and to have had a history of homeleasness (9% v. 6%, P=0.24). The majority of patients in both groups were infonnal at first assessment, and almost all were receiving antipsychotic medication and rrporacd limited drug and alcohol use in the past year. No significant differeace was found bawecrr the two groups on psychopathology as d by the CPRS, m a and unmet need as reported by CAN, or reported patient satisfaction.
Pradkfon of NARTrWur
A forward eapwise logistic rrgrrssion analysis was undertaken of NART status on the foUowing variables: centre, gender, ethnic group, chronicity, father's occupation, subject's history of special education, qualifications, and whctkr the patient had had any full-or part-time work in the (Table 3) . The results show that the odds of being in the high NART error group are six times higher for patients with no qualifications than for those with q&cations, four times higher for patients with special education than for those without, and twice as Luge for those patients whose fathers were manual workers.
Analysis of non-response
Analysis of the 122 (17.2%) patients who did not complete the NART revealed the following: they were significantly less likely to have had full-or part-time work over the previous two years (13% v. 21%, P=0.049), more likely to have no qualifications (57% v. 43%, P=O.OOS) and to have had a longer illness duration (median of 13 years v. 10 years, P=0.011) in comparison with the respondents. These traits are all associated with high NART error scores. The median age of the non-respondents was significantly higher (37 v. 35 years, P=0.003), although age itself is not significantly related to NART error status. There was a greater though non-significant tendency for non-respondents to belong to one of the non-White ethnic groups (58% v. 46%, P=0.10). There were no sigdicant differences with respect to neuropsychiamc and clinical variables of interest.
DISCUSSION

Prevalama of borderline intelligence anel methodologid considerations
This study attempts to identify a clinically recognised group of patients with borderline intelligence and severe mental illness. The selection criterion for this population was narrowly defined as a high NART error score that suggests a premorbid IQ of 85 or less. The overall prevalence of borderline intelligence of 18% in this study is similar to the expected rate of 16% in the general population. Given that delay in achieving milestones, speech defects and poorer cognitive performance predict later schizophrenia and severe affective disorder with stronger association effect on the former, a higher prevalence of borderline intelligence had been expected. Of those tested with the WAS, 43% fell within the "mild mental retardation" (MR) range (51-70), indicating that 8% of the total sample with mental illness had mild MR. This result is 2-3 times that expected from a normal distribution and in keeping with an increased prevalence of schizophrenia (approximately 2.5-3%) in this population. It is worth noting that 17% of the sample who did not complete the NART resembled the high NART error group with regard to some socioeconomic characteristics. It is possible that this non-response conmbutes to an undurstimate of the prevalence of borderline intelligence in the total sample. The centre that r e p o d 28% in the high NART error group has the highest indices for social deprivation and high immigration. In areas where for a significant minority of the population English is a second language, the NART may be too culturally specific to be a valuable screening tool, producing false positive results.
Although it is difficult to interpret our results without access to past educational records, we suggest that the lower intellectual level of this group is likely to have preexisted above and beyond an estimated premorbid intelligence in the dull normal range, or is likely to be due to subsequent environmental insults. The cognitive deficit was possibly further compounded by the consequences on performance of long-term and severe mental disorder. 
Cognitive function anel clinical variables
This study suggests the validity of a subgroup of severely mentally ill patients who have premorbid intellectual deficiencies. Characteristics which increase the likelihood of identifying those vulnerable patients with borderline intelligence and mental illness are a history of poor education, belonging to the Black Caribbean ethnic group, low social class and longer illness duration. There is evidence of neurological vulnerability, as indicated by the significant reduction in cognitive speed, the strong association with abnormal findings in neurological investigations, the significant association with severity of medication side-effects and the increased negative symptom scores. However, the results of our study can neither confirm nor refute whether the high NART error group clearly suffers with specific brain damage.
The high NART error group also showed increased impairment in social funaioniag, which can partly be explained by the long histories of social dysfunction preceding the full presentation of psychosis. Overall, deficits in areas of adaptive functioning in individuals with low premorbid IQ may result in the development of a clinical presentation similar to the negative symptoms of schizophrenia whereby mental illness is an epiphenomenon (Doody et al, 1998) . The high and low NART error groups were similar with respect to psychopathology, drug and alcohol use, treatment status, offending behaviour and patient satisfaction.
Three variables emerged as strong predictors of borderline intelligence stahls: limited educational achievement, history of special schooling and low social class baclrground. In this case the 'downward drift' is not associated with the patients themselves but with the social class of the patients' family. The latter has been implicated as an environmental factor in the aetiology of low intellectual ability, accompanied by other environmental events such as chaotic upbringing, inadequate parenting and possibly low IQ in the parents.
Implications for service provision
Intelligence is a measurable attribute; a classification according to IQ scores has value, but it must be used with caution. Other measures of specific cognitive function and of social skills appear to be of greater value in clinical practice when seeking to identify individuals who need specific help becaw of a combination of deficits in intellectual and adaptive functions and the impact of severe mental disorders.
Sweys of large in-patient facilities for people with learning disabilities show that both before and after World War U they provided places for significant numbers of people with borderline intellectual functioning. Following the closure of these institutions, many patients will have integrated into society with support from a number of agencies providing benefits, housing and activities. However, lack of planning for people with more chronic conditions, including those with organic brain disorders and mild developmental problems, has contributed to a certain extent to the bed crisis in acute mental health units. There is also a risk of severely ill people being neglected by services when the chance of patients on the borderline 'falling through the net' between mental health and learning disability providers increases in times of resource pressures. There is a lack of proper planning for this group of patients that seemingly belongs to neither service. Aspects in the background of these individuals should alert professionals to the likelihood of cognitive deficits which are not wholly attributable to the debilitating e f f m of mental illness. A rehabilitation plan can then be adopted which concentrates on modifying the patient's eccentricities into strengths and carefully tailors his or her work and living arrangements.
The Royal College of Psychiamsts (1997) has addressed the issue of service provision for this group and acknowledged the diversity of service models nationally. It recommended provider flexibility and argued for local consensus and interchange between the specialities of adult mental health and specialist learning disability departments. Further results on the management aspects of the UK700 study may clarify how the provision for this CLINICAL IMPLICATIONS ---Some patients with recurrent psychotic illness may have pre-existing intellectual deficits which, when combined with adaptive skills deficits, may place them w~t h i n the "mild mental retardation" range.
w Adult mental health services should be aware o f the factors which could identify those vulnerable individuals.
8 Closer links between adult mental health and specialist learning disability services may assist in the delivery of care for this group of patients.
The reported prevalence of severe mental illness and borderline intelligence may be an underestimate as the inclusion criteria were t o o narrowly defined, and because of non-response t o the National Adult ReadingTest.
w In practice it may be exceedingly difficult to differentiate between borderline o r mild intellectual impairment and the debilitating long-term effects of swerc mental illness.
w There is a risk of 'labelling'difficult-to-manage patients.
